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Improvements in and relating to the Manufacture of Inter- 
mediates and Dy6s from Heterocyclic Nitrogen Compounds. 



We, Imperial Chemical Industries 
Limited, of Imperial Chemical House, 
MiUbank, London, S.W.I, a company 
incorporated under the laws of Gfleat 
5 Britain, Henr* Airbed Piggott and 
Erjtest Harry Rodd, both of Crumpsali 
Yale Chemical Works, Bfeckley, Man- 
chester, both British subjects, do hereby 
declare the nature of this invention to be 
10 as follows: — 

Our invention relates to new methods 
of preparing intermediates and dyeBtuffe. 

We have found that diaryl&rmanudines 
interact with heterocyclic nitrogen com- 
15 pounds containing reactive methyl or 
reactive external methylene groups, these 
•compounds being in the form of cyclic 
ammonium salts or the corresponding if/ 
bases. The products, according to con- 
20 ditions, are either intermediates for dyes 
or dyes themselves. We treat, for 
example, 2:8:3 - trimethylindolenine 
methiodide with diphenyl-formamidine 
by heating them together alone or in a 
25 suitable solvent (e.g. acetic anhydride). 
We thus obtain, when interaction takes 
place between one molecular proportion of 
each compound, a new substance which is 
a valuable intermediate. When more 
than one molecular proportion of the tri- 
methylindoleiiine methiodide reacts, the 
dyestuff described below is also formed; 
but satisfactorily to obtain it alone we 
prefer to treat 1 : 8 : 3-trimethyl-2-methyl- 
85 eneindoline, which is the (pseudo-) base 
corresponding with the above iodide, in 
a similar way with one half molecular 
proportion of* diphenylformamidine dis- 
solved in acetic anhydride. On sub- 
40 sequently dissolving the product in a 
mineral acid, e.g. hydrochloric acid, we 
obtain the dye known as 1:8: 8:1*: 8 s : 8 1 - 
hexnmethylindocarbocyanine chloride 
(Journal *of the Chemical Society, 1937, 
2706), 

Out invention is applicable generally to 
heterocyclic ammonium salts containing 
reactive methyl groups or to the corre- 
sponding pseudo-base s containing re- 



active external methylene groups. 

By our invention we obtain new and 
valuable compounds of a. hitherto unknown 
type; further we obtain known dyestuffs 
by a novel process which exhibits import- 
ant technical advantages* 

Our invention is illustrated, but not 
limited, by the following examples, in 
which the parts are by weight. 

Example 1. 

6 parts of 2:8: 8: -trimethylindolenine 
methiodide and 4 parts of diphenylform- 
amidine are mixed with 50 parts of acetic 
anhydride and the mixture is boiled under 
reflux for 40 minutes. On cooling the 
new compound separates as a mass of 
crystals, which are filtered off and washed 
with acetic anhydride. 

Example 2. 

60 parts of quinaldine ethiodide and 
40 parts of diphenylformamidine are 
intimately mixed together and slowly 
heated to 180° C. The mixture becomes 
at first pasty or fluid but later becomes 
stiffer and more solid. The product is 
removed from the reaction vessel, pulver- 
ised, washed with dilute hydrochloric 
acid to remove the aniline which is a 
by-product of the reaction, again washed 
with water, and dried. 

Example 3. 

85 parts of 1 : 8 : S-trimethyl-2-metbyl- 
eneindoiine and 25 paits of diphenyl- 
formamidine (i.e, rattier more than the 
theoretical amount) are dissolved in 800 
parts of acetic anhydride and the solu- 
tion is boiled under reflux for 1 hour. 
The solvent is then removed by distilla- 
tion. The residue is boiled with 800 paarts 
of hydrochloric acid (20%). The solu- 
tion obtained deposits the dyestuff 
1 : 3 : 3 : 1 1 : 8 l : 8 1 - hexamethylindocarbo- 
oyanine chloride, on coolings The pro- 
duct is filtered off and dried. 

Dated the 4th <kv of November, 1929. 

E. C. G/ CLARKE. 
Imperial Chemical House, MiUbank, 
London, S.W.I, 
Solicitor for the Applicants. 
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COMPLETE SPECIFICATION. 



Improvements in and relating to the Manufacture oi Inter- 
mediates and Dyes from Heterocyclic Nitrogen Compounds,. 



We, Imperial Chemicai,.. Industries 
Limited, of Imperial Chemical House, 
Millbank, London, S.W.I, a company 
incorporated under the laws of Great 
5 Britain, Henbe Ai#ked Piggott and 
Eunbst Haeby Bonn, both of Cmimpaall 
Vale Chemical Works, Blackley, Man- 
chester, both British subjects, do hereby 
declare the nature of this invention and 
10 in what manner the same is to be per- 
formed, to he particularly described and 
{tecertained in end by the following state* 
menfc; — 

Our invention relates to new method? 

15 of preparing intermediates and dyestufls. 
We have found *«bat diarylformsmiiiinefl 
interact with heterocyclic nitrogen com- 
pounds, containing reactive methyl or 
reactive external methylene groups, these 

20 compounds being in the form of cyclic 
ammonium salts or the corresponding 
pseudo-bases. The products according to 
conditions, are either intermediates for 
dyes or dyes themselves. 

25 We treat, for example, 2:8:3-fcri- 
mettiylindolenine methiodide with di- 
phenvl farnmraidine by heating them 
together, alone or in a suitable solvent 
(e.g. acetic anhydride). We thus obtain, 

30 when interaction takes place between one 
molecular 'proportion of each compound, a 
new substance which is & valuable inter- 
mediate. When more than one molecular 
proportion of the .trimetiiylindolenine 

55 methiodide reacts, the dyestuff described 
helow is also formed, but satisfactorily 
to obtain it alone we prefer to treat 
l:8:8-trimethyl - 2 - methyleneindoline, 
which is the (pseudo-) base corresponding 

40 with the above iodide, . in a similar way 
with one half molecular proportion of di? 
phenylformanxidine dissolved in acetic 
anhydride. On subsequently dissolving 
the product in a miner si . aeid, e.g, hydror 

45 chloric acid, we obtain the dye known as 
1 : 8 : 8 : l l ; S x ; 8 1 : - hexamethylindocarbo- 
cvanide chloride (Journal of the Chemical 
Society, 1927, 3796). 
Our invention is applicable generally 

50 to heterocyclic ammonium salts contain- 
ing reactive methyl groups or to the correr 
spending pseudo-bases containing reactive 
external methylene groups. 
By our invention we obtain new and 

55 valuable hitherto unknown intermediate 
compounds; further we obtain known dye- 
stuffs by a novel process which exhibits 



important technical advantages. 

Corresponding products are obtained 
when, instead of using 2:3:S-tri- 60 
methylindolenine methiodide or the 
pseudo-base, we use other heterocyclic 
nitrogen compounds containing external 
■reactive methyl or methylene groups, e.g. 
the metho- or etho-bahdea of 2- or 4- 65 
methylquinoline, 2-methylbenzoxazole or 
2-methylbenzthiazole or the corresponding 
pseudo-bases (when obtainable). We may 
vairy the procedure, sometimes advan- 
tageously, by using n salt of the diarvl- 70 
formamidines together with the pseudo- 
bases; indeed it appears necessary to have 
acid present when the pseudo-base is used 
except when an acid-producing 'solvent 
such as acetic anhydride is used. 75 

The intermediate compounds formed 
from equimolecular proportions of the 
two reacting substances appear to be, 
when e.g., diphenyLfoarmamidine is used, 
anilmovinyl compounds of the hetero- 80 
cyclic salt. When acetic anhydride is 
used as solvent, the acetyl derivative of 
this anilinovinyl compound is obtained. 
When thie acetyl derivative is subjected 
to an appropriate hydrolytic treatment 85 
e.g. by heating with concentrated hydro- 
ch] loric acid, the acetyl group is removed. 
On the other hand, when l:3:3-tri- 
methyl-2-methyleneindoline is simply 
heated with diphenylformamidine hydro- 90 
chloride the corresponding 8:8-dimethyl- 
2-anilinovinylindolenina methochloride 
is obtained directly. 

In effecting our invention with the 
object of making dyestuffs we do not limit 95 
ourselves to one particular -mode of pro- 
cedure. Thus, we may cause two mole- 
cular proportions of, e.g., l:S;8-tri- 
methyl-3-methyleneindoline to interact 
with oqe molecular proportion of free 100 
diarylformamidine in hot - acetic an. 
hydride, or with- one molecular proportion 
of diaryl forawtraidine hydrochloride 
alone or in acetic anhydride or pyridine 
or a neutral solvent; or we may simply 105 
heat together one molecular proportion 
of the 'peeudo-base, one molecular propor- 
tion of the corresponding balide. and one 
molecular proportion of diaorylform- 
amidine; or we may cause to interact two HQ 
molecular proportions of the heterocyclic 
salt ■ with one molecular proportion of 
diarylformaniidine in presence of one 
molecular proportion of such an acid 
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landing agent as sodium acetate. 

The process according to our invention 
has many advantages over known methods 
for the manufacture of polymethi^e dye- 
stuffs. A known method for producing 
these dyestufla involves the use of ethyl 
ort-hoformate. This reagentj is expensive 
and difficult to prepare and is of lupited 
applicability. By our method, as has 
been explained, intermediate condensation 
products are obtained, which can be used 
for the manufacture of dyastufis. 
further, diarylformamidinea are readily 
accessible, diphenylfomaniidms for ex- 
ample being obtained simply by heating 
together aniline and formic acid. ' The 
aniline can be recovered. 

Qui* invention is illustrated, but not 
limited, by the following examples, in 
which the parts are by weight. 

Example X. 

6 parts of 2:8:S-trimethylindoLeni»e 
methiodide and 4 parts of diphenylform- 
amidine are mixed with 50 parts of acetic 
anhydride and the mixture is boiled under 
reflux for' 40 minutes. On cooling the 
new compound separates as a mass of 
crystals^whieh are filtered off and washed 
with acetic anhydride. Tins product is 
the acetyl derivative of the product of 
Example 2. It has m.p. 260° (decomp.) 

EXAHPLE 2. 

The product from Example 1 is die- 
solved in hot concentrated hydrochloric 
aeid. Almost immediately a new crystal- 
line substance begins to separate. 
•Separation being complete, the suspension 
is cooled and filtered. When the product 
is recrystallised from water or dilute 
alcohol it has m.p, 248—244°. To this 
compound is probably to be. attributed the 
formula 



o 



OH, GH 8 



C.CH:CH.NH.C«H, 

^ n/ 

Example 8. 
80 parts of 2:8: 3-ferimethylindolenine 

45 methiodide and 20 parts- of diphenyl- 
formamidine are mixed together and 
heated in an appropriate jacketted vessel 
at 200° C, The mixture rapidly becomes 
transformed into a dark red molten maBs, 

50 which is allowed to cool slowly to 120°. 
60 parts of alcohol are added, the crystal- 
line product is filtered off, washed with 
alcohol and reerystaHised from water. 
This product is identical with that of 

55 Example 2. Prom the alcoholic mother 
liquors and washings a small proportion 



of the dye 1 : 3 : 8 : l l : 8 1 : 8 l : -hexaiuethyl- 
indooarbocyanine iodide, formed as a by- 
product, oan be eeparated. 

Example 4. 60 
A solution of 58 parts of 2-methyl- 
benzoxazole ethiodide and 40 parts of 
dipbenylformaxnidine in 250 parts of 
acetic anhydride is heated to boiling for 
20 minuteB. On cooling, the new com- 65 
pound, probably acetanilidovinyl- 
benaoxazoje ethiodide m.p. 227° (decomp.) 
separates. 

. Example 5. 

A solution of 90 parts of S-methylbenzo- 70 
tljiazGle ethiodide and 86 parts of di* 
phanylformamidine in 500 parts of acetic 
anhydride is heated to boiling for 20 mine. 
On cooling a crystalline product, m.p. 
229°, probably 2-6)-acetajuIidovinyl-benzo- 75 
thiazole ethiodide separates. 

Example 6. 

60 parts of quinaldine ethiodide and 40 
parts of diphenylform&midine are 
intimately mixed together and slowly 80 
heated to 180° C. The mixture becomes 
at first pasty or fluid but later becomes 
atiffer and more solid. ' The product is 
removed from tie reaction vessel, pulver- 
ised, washed with dilute hydrochloric 85 
acid to remove the aniline which is a by- 
product of the .reaction, again, washed 
with water, and dried. 

Example 7. 

35 parts of l:.S:3:4rimjethyl-2-methyl- 90 
eneindoline and 25 parts of dipbenyl- 
formamidine are dissolved in 800 parts of 
acetic anhydride end the solution is 
boiled under reflux for 1 hour. The 
Bolvent is then removed by distillation, 95 
The residue is boiled with 300 parts ^ of 
hydrochloric acid (20%). The solution 
obtained deposits the dyestuff 1:3:8: 
l 1 : 3 1 : 3 l - hexamethybndocarbooyanine 
chloride,, on cooling. The product is 100 
filtered off and dried. 

Example 8. 
. 35 parts of l:3:8-trin^etQiyl-2-metiiyl- 
ene-indolipe and 28.5 ports of diphenyl- 
formamidine hydrochloride are heated 105 
together as described in Example 8 at 
145—150° C. for 1 hour. The mixture is 
then cooled and dissolved in 1100 parts 
of hot 15% hydrochloric acid. From this 
solution, on "cooling the dyestuff 1:8:8: 11D 
l x : 3 l : 3 1 - hexamethylindocarbooyanine 
chloride separates in a very pure state. 
Example 0. 

A mixture of 35 parts of l:S:8-tri- 
methyl-2-methylene-indoline, 28.5 parts 115 
of diphenylformamidine hvdorochloride and 
40 parts of acetic anhydride is heated with 
stirring in a vessel fitted with a reflux can- 
denser at 145—150° C. for 1 hour. The 
product is then dissolved in 1100 parts of 120 
15% hydrochloric acid and the dyestuff 
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is isolated as in the preceding example. 
Example 10. 
A solution of 80 parts of 2-methyl- 
benzothiazole ethiodide, 11 part* of di- 
5 pbehylfocmamidine and 5 parts of 
anhydrous sodium acetate in 250 parts of 
acetic anhydride is heated to boiling for 
-80 mins. and allowed to cool. The dye 
that separates is lrl^diethylcarbothio- 
10 evanine iodide (MUIb, Journal of the 
Chemical Society, 1922, vol. 121, 
page 462). 

Example 11. 
A mixture of 22.5 parts of quinaldine 
15 ethiodide, 8.3 parts of diphenylform- 
amidine, 4.2 pails of sodium acetate and 
187,5 parte of acetic anhydride is treated 
as described in Example 10. There is 
obtained the dyestuff known as pina- 
20 cyanol. (Journal of the Chemical 
Society, 1922, vol. 117, page 1550). 

In place of diphenylformamidine, there 
may be used in any of the above examples, 
other diaarylformamidines, e.g. pp x -di- 
25 chlorodiphenylformamidine, di-p-tolyl- 
iormamidine, ete. 

The following samples, together with 
dyeings on wool fluid cotton of Sample 
So. 5 have been furnished in connection 
30 with this specification under Section 2 
(5) of the Patents Acts, 

Sample No. 1. 
2-ca-Aoetaniliaovitiyl -3:3: - dimethyl- 
indolenine methiodide.- (Product *of 
35 Example 1). 

Sample No. 2. 
2-o)-Anilinovinyl - 3:3 - dimethylindo- 
lezune methiodide. (Product of Ex- 
ample 2). 
40 Sample No. 3. 

2- <a- Acetanilidovmylbenzoxasole ethio- 
dide. (Product of Example 4). 

Sample No- 4. 
2-CD-AcetaniIidbvinyH>en2thia55ole' ethio- 
45 dide, (Product of Example 5.) 

Sample No. 5. 
l:8:8:l*:8 l :-B* - Hexametliylindo- 
carbocyanine chloride. (Product of 
Example 7), giving blue-red shades on 
50 cotton and red oh wool. 

Sample No. 6. 
Product from Y-metJiylq.uinoline 



methiodide and diphenyl formamidine, 
Le, 4-<o-anilinovinylq[uinoline methiodide, 
m.p. 255—260° (decomp.). 55 
: ' JECaving now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed, we declare that what we 
claim is: — 60 

1. Process for the manufacture of dye- 
stuff intermediates which comprises the 
interaction of substantially e^uimoleeular 
•proportions of a diarylformamidine and a 
heterocyclic nitrogen compound which 65 
contains a reactive methyl or reactive 
external methylene group, the hetero- 
cyclic nitrogen compound being either 

a cyclic ammonium salt or the corre- 
sponding pseudo-base, in the presence or 70 
absence of a solvent, at least one mole- 
cular proportion of an acid being present 
either in the free state or combined with . 
one or both of the ingredients. 

2. Process for the manufacture of dye- 75 
stuffs of the polymethine series which 
comprises the interaction of substantially 
one molecular proportion of -a diarylfonn- 
amidine and substantially two molecular 
proportions of a heterocyclic nitrogen 86 
compound which contains a reactive 
methyl or reactive external methylene 
group, the heterocyclic nitrogen compound 
being either a cyclic ammonium salt or 
the corresponding pseudo-base, in the 85 
presence <ft absence of a solvent, at least 
one molecular proportion of an acid being 
present either in the free state or com- 
bined With one or both of the ingredients. 

3. Process for the manufacture of inter- 90 
mediates or dyestuffs substantially as 
described in ea6h of the Examples herein- 
before set out. 

4. Products obtainable according to the 
process of any of c the preceding oloims 95 
whenever made by lT feuch process or its 
ol^gas chemical equivalent. 

Dated the 20th day of June, 1930. 

E. C. G. CLABKE, 
Imperial Chemical House, Millbank, 
London, S.W.I, 
Solicitor* for the Applicants. 
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